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57 ABSTRACT 
An infusion pump for controllable long-term injection 
of solutions from a syringe which can be emptied in a 
controlled manner for use with medical drugs in large 
doses. The infusion pump has a holding device for at 
least one syringe and an actuating device for the piston 
of the syringe which is connected to an electrical con 
trol drive, and an electrical battery for the drive. The 
actuating device is provided with a storage device for 
mechanical work acting through a detent member in the 
sense of the drive. The electrical control drive is 
adapted to release a retarding device when switched on, 
and to actuate the retarding device when switched off. 

18 Claims, 1 Drawing Figure 
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1. 

NFUSON PUMP 

BACKGROUND OF THE INVENTION 

The present invention relates to an infusion pump and 
more particularly to a pump for the controllable long 
term injection of solutions, particularly of medicinal 
drugs in large doses, from a syringe which can be emp 
tied in a controlled manner. A holding means is pro 
vided for at least one syringe, an electrical control drive 
operating in a driving manner with the actuating de 
vice, and an electric battery for the drive. 
Such infusion pumps are known in a large number of 

forms of construction. Apart from a holding means for 
one or more syringes, they comprise, for their empty 
ing, an actuating device which is driven by a mains 
operated or battery-operated electric drive. Battery 
operated devices have the enormous advantage of 
greater mobility and readiness for use independently of 
the mains. 
A disadvantage of these known battery-operated 

infusion pumps is their extremely short operating time 
which necessitates a frequent and constant charging or 
changing of the batteries. Furthermore, apart from the 
operation of the device, it is also necessary to ensure 
that the batteries are always recharged and are present 
in sufficient numbers. This makes these known infusion 
pumps or their operation considerably more expensive, 
quite apart from the fact that the constant charging or 
changing of the batteries is a nuisance. In addition, the 
batteries make the device comparatively heavy. These 
known infusion pumps have not proved satisfactory in 
the rough working environment of hospitals or, in par 
ticular, mobile invalid vehicles. 

SUMMARY OF THE INVENTION 

The present invention seeks to provide an infusion 
pump which is lighter, simpler and less costlier to manu 
facture so that it has a long operating time. 
According to the present invention, there is provided 

a pump having means for holding a syringe, means for 
actuating a piston of the syringe, mechanical energy 
storage means which operate the actuating means via 
retarding means, and electrical control means which 
controls the retarding means. 
The present invention is based on providing the en 

ergy necessary for the operation of all parts of the infu 
sion pump in the form of, for example, stored mechani 
cal, pneumatic or other non-electrical work or energy 
which is produced manually, for example by winding 
up a spring mechanism, tensioning a spring or the like, 
before the infusion pump is used. The energy of the 
storage device acts on the actual actuating device for 
the piston of the syringe through a detent of retarding 
means, for example through self-locking worm teeth, 
which are adjusted so that the retardation only just 
OCCS. 

The electrical control drive device which, in a pre 
ferred form of embodiment is constructed in the form of 
a direct-current electric motor, has a releasing action on 
the retarding means when switched on and a re-activat 
ing action on the retarding means when switched off, 
for which purpose-with the appropriately correct 
dimensioning-the electrical drive device practically 
only has to work under no load. This implies only ex 
tremely low energy requirements which results in a 
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2 
comparatively long operating time. A pulse control 
device may be provided for the electric drive. 
Thus with a normal battery of 2 AH and a consump 

tion of the electrical drive of 9 mA, a running time of 
225 h is expected. Assuming an infusion rate of about 5 
ml/h, this corresponds to an operating time of about 
1500 h in contrast to an operating time of 3 h with an 
infusion pump of the same type according to the prior 
art. 
The novel features which are considered as charac 

teristic for the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
to its construction and its method of operation, together 
with additional objects and advantages thereof, will be 
best understood from the following description of spe 
cific embodiments when read in connection with the 
accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

A diagrammatic cross-section through an infusion 
pump according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the drawing, there is shown an infusion 
pump, designated generally by 5, for a syringe 7 to be 
emptied by a piston 6. The syringe 7 is detachably lo 
cated on the housing, designated generally by 9, by a 
holding device 8. The piston 6 of the syringe 7 is actu 
ated in the direction 24 by an actuating device con 
structed in the form of a rod 10, under the force of a 
helical spring 12 surrounding the end 11 of the rod 10 
emerging from the housing 9. The spring is supported, 
on the one hand, on the housing 9, and, on the other 
hand, on the end 13 of the rod 10 adjacent to the piston. 
Provided at the free end 14 of the rod 10, emerging at 
the other side of the housing 9, is a handle which is 
constructed in the form of a ring 15. The spring 12 can 
be tensioned by ring 15 when a syringe with a piston is 
filled on the holding device 8 or is fitted in the already 
filled state. 
A worm 16 is mounted for rotation parallel to the rod 

10 and is in driving connection, through spur gearing 
17, with an electrical control drive constructed in the 
form of an electric motor 18. The motor 18 may be 
constructed in the form of a geared motor. The motor 
18 preferably comprises a start-stop control and, when 
stopped, does not use current. The electric battery and 
the actuating circuit for the electric motor 18 are not 
illustrated in the drawing for reasons of clarity and 
because they are known per se. 
Mounted for rotation on the rod 10, perpendicular to 

the axis of rotation 19 of the worm 16, is a worm wheel 
20 which is in meshing engagement with the worm 16 as 
a retarding device. The selection of the materials of the 
bearing arrangement and of the teeth and their pitch are 
such that all the friction which occurs is almost com 
pletely overcome by the energy of the spring 12. The 
worm has a self-locking behavior with static friction 
and a free-running behavior with sliding friction. 

Connected to the worm wheel 20 for rotation there 
with but not in relation thereto, is a ratchet wheel 21 
which permits free running only in the one direction of 
rotation 22. This permits the tensioning of the helical 
spring 12. The ratchet co-operates with a spring-loaded 
pawl 23 which, in turn, is disposed on the rod 10. The 
ratchet wheel 21 with the pawl 23 prevents the syringe 
7 from being emptied directly through the force of the 
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helical spring 12 as a result of the actuation of its piston 
6 in the direction 24, after tensioning of the helical 
spring 12 by actuation of the rod 10 through the ring 15. 
After the tensioning, this actuation is only possible if the 
worm wheel 20 is moved in the pushing direction 24 by 
turning of the worm 16 by the electric motor 18 along 
the axis of rotation 19. The pawl 23 may be releasable 
from outside the housing 9. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can, 
by applying current knowledge, readily adapt it for 
various applications without omitting features that, 
from the standpoint of prior art, fairly constitute essen 
tial characteristics of the generic or specific aspects of 
this invention, and therefore, such adaptations should 
and are intended to be comprehended within the mean 
ing and range of equivalence of the following claims. 
What is claimed is: 
1. An infusion pump for controllable long-term injec 

tion of solutions from a syringe, comprising: holding 
means for at least one syringe with a piston; actuating 
means for said piston of the syringe; electrical control 
drive means cooperating with said actuating means and 
having an electric battery for driving; retarding means 
connected to said actuating means; storage means for 
storing mechanical work acting on said actuating means 
through said retarding means in direction of said drive 
means; said electrical control drive means releasing said 
retarding means when switched on and actuating said 
retarding means when switched off, said electrical con 
trol drive means having an electric motor running 
under idling condition when in operative state, said 
motor experiencing a load condition only for a substan 
tially brief interval when said motor is switched on, said 
motor providing energy for maintaining said pump in 
operation upon functional failure of said storage means, 
said motor operating under power in non-idling condi 
tion after failure of said storage means to reduce time of 
operation, a change in operating condition from idling 
to non-idling of said motor indicating failure of said 
storage means; said electric motor comprising a start 
stop control, said motor having no current when 
stopped; said actuating means comprising a rod having 
a handle at a free end thereof; a housing for said pump; 
said rod having a metal region guided in said housing, 
one end of said rod having said handle and the other end 
of said rod actuating said piston of said syringe; said rod 
communicating with said storage means and said retard 
ing means; said storage means comprising a spring; a 
worm wheel with a periphery driven by said electrical 
control drive means and having worm teeth on the 
periphery of said worm wheel, said electrical control 
drive means connected to said actuating means driving 
through said worm teeth; said worm wheel being paral 
lel to said rod; a worm gear in mesh with said worm 
wheel and having an axis of rotation perpendicular to 
the axis of said rod and said worm wheel; said worm 
wheel having a pitch so that said worm wheel is self 
locking for static friction and is free-running for sliding 
friction; said worm gear having free-wheeling action 
only in one direction of rotation which determines the 
pulling of said storage means, said worm gear being 
locked in the other direction of rotation; said worm gear 
having a ratchet wheel connected thereto and rotating 
with said worm gear; a spring-loaded pawl engaging 
said ratchet wheel; said pawl being releasable from 
outside said housing. 
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4 
2. An infusion pump for controllable long-term injec 

tion of solutions from a syringe, comprising: holding 
means for at least one syringe with a piston; actuating 
means for said piston of the syringe; electrical control 
drive means cooperating with said actuating means and 
having an electric battery for driving; retarding means 
connected to said actuating means; storage means for 
storing mechanical work acting on said actuating means 
through said retarding means in direction of said drive 
means; said electrical control drive means releasing said 
retarding means when switched on and actuating said 
retarding means when switched off, said electrical con 
trol drive means having an electric motor running 
under idling condition when in operating state, said 
motor experiencing a load condition only for a substan 
tially brief interval when said motor is switched on, said 
motor providing energy for maintaining said pump in 
operation upon functional failure of said storage means, 
said motor operating under power in non-idling condi 
tion after said failure of said storage means to reduce 
-time of operation, a change in operating condition from 
idling to non-idling of said motor indicating failure of 
said storage means; said actuating means comprising a 
rod; a worm wheel with a periphery driven by said 
electrical control drive means and having worm teeth 
on the periphery of said worm wheel, said electrical 
control drive means connected to said actuating means 
driving through said worm teeth; said worm teeth being 
parallel to said rod; and a worm gear in mesh with said 
worm wheel and having an axis of rotation perpendicu 
lar to the axis of said rod and said worm wheel; said 
worm wheel having a pitch so that said worm wheel is 
self-locking for static friction and is free-running for 
sliding friction; said worm gear having free-wheeling 
action only in one direction of rotation which deter 
mines the pulling of said storage means, and is locked in 
the other direction of rotation; said worm gear having a 
ratchet wheel connected thereto and rotating with said 
worm gear; and a spring-loaded pawl engaging said 
ratchet wheel. 

3. An infusion pump for controllable long term injec 
tion of solutions from a syringe, comprising: holding 
means for a least one syringe with a piston; actuating 
means for said piston of the syringe; electrical control 
drive means cooperating with said actuating means and 
having an electric battery for driving; retarding means 
connected to said actuating means; storage means for 
storing mechanical work acting on said actuating means 
through said retarding means in direction of said drive 
means; said electrical control drive means releasing said 
retarding means when switched on and actuating said 
retarding means when switched off, said electrical con 
trol drive means having an electric motor running 
under idling condition when in operative state, said 
motor experiencing a load condition only for a substan 
tially brief interval when said motor is switched on, said 
motor providing energy for maintaining said pump in 
operation upon functional failure of said storage means, 
said motor operating under power in non-idling condi 
tion after said failure of said storage means to reduce 
time of operation, a change in operating condition from 
idling to non-idling of said motor indicating failure of 
said storage means; a worm wheel with a periphery 
driven by said electrical control drive means and having 
worm teeth on the periphery, said electrical control 
drive means connected to said actuating means driving 
through said worm teeth. 
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4. An infusion pump for controllable long term injec 

tion of solutions from a syringe, comprising: holding 
means for a least one syringe with a piston; actuating 
means for said piston of the syringe; electrical control 
drive means cooperating with said actuating means and 
having an electric battery for driving; retarding means 
connected to said actuating means; storage means for 
storing mechanical work acting on said actuating means 
through said retarding means in direction of said drive 
means; said electrical control drive means releasing said 
retarding means when switched on and actuating said 
retarding means when switched off, said electrical con 
trol drive means having an electric motor running 
under idling condition when in operative state, said 
motor experiencing a load condition only for a substan 
tially brief interval when said motor is switched on, said 
motor providing energy for maintaining said pump in 
operation upon functional failure of said storage means, 
said motor operating under power in non-idling condi 
tion after said failure of said storage means to reduce 
time of operation, a change in operating condition from 
idling to non-idling of said motor indicating failure of 
said storage means; said actuating means comprising a 
rod; a worm wheel with a periphery driven by said 
electrical control drive means and having worm teeth 
on the periphery; said electrical control drive means 
connected to said actuating means driving through said 
worm teeth; said worm wheel being parallel to said rod; 
and a worm gear in mesh with said worm wheel and 
having an axis of rotation perpendicular to the axis of 
said rod and said worm wheel. 

5. A pump as defined in claim 4, wherein said worm 
wheel has a pitch so that said worm wheel is self-lock 
ing for static friction and is free-running for sliding 
friction. 

6. A pump as defined in claim 5, wherein said worm 
gear has free-wheeling action only in one direction of 
rotation which determines the pulling of said storage 
means, and is locked in the other direction of rotation. 

7. A pump as defined in claim 6, wherein said worm 
gear has a ratchet wheel connected thereto and rotating 
with said worm gear; and a spring-loaded pawl engag 
ing said ratchet wheel. 

8. A pump as defined in claim 7, wherein said pawl is 
releasable from outside a housing of said pump. 
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9. An infusion pump for controllable long-term injec 

tion of solutions from a syringe, comprising: holding 
means for at least one syringe with a piston; actuating 
means for said piston of the syringe; electrical control 
drive means cooperating with said actuating means and 
having an electric battery for driving; retarding means 
connected to said actuating means; storage means for 
storing mechanical work acting on said actuating means 
through said retarding means in direction of said drive 
means; said electrical control drive means releasing said 
retarding means when switched on and actuating said 
retarding means when switched off, said electrical con 
trol drive means having an electric motor running 
under idling condition when in operative state, said 
motor experiencing a load condition only for a substan 
tially brief interval when said motor is switched on, said 
motor having means providing energy for maintaining 
said pump in operation upon functional failure of said 
storage means, said motor having means operating 
under power in non-idling condition after said failure of 
said storage means to reduce time of operation, a 
change in operating condition from idling to non-idling 
of said motor indicating failure of said storage means. 

10. A pump as defined in claim 9, wherein said elec 
tric motor comprises further a direct-current motor. 

11. A pump as defined in claim 9, wherein said elec 
tric motor comprises a geared motor. 

12. A pump as defined in claim 11, wherein said elec 
tric motor comprises a start-stop control, said motor 
having no current when stopped. 

13. A pump as defined in claim 9, wherein said actuat 
ing means comprises a rod. 

14. A pump as defined in claim 13, wherein said rod 
has a handle at its free end. 

15. A pump as defined in claim 13, including a hous 
ing of said pump; said rod having a middle region 
guided in said housing of said pump, one end of said rod 
having a handle and the other end of said rod actuating 
said piston of said syringe. 

16. A pump as defined in claim 13, wherein said rod 
communicates with said storage means and said retard 
ing means. 

17. A pump as defined in claim 9, wherein said stor 
age means comprises a spring. 

18. A pump as defined in claim 9, wherein said electri 
cal control drive means comprises pulse control means. 


